Investigation of the floristic composition of aquatic plants (except for emergent plants) in Lake Biwa and 17 selected surrounding water bodies was done from shore in 1982. A total of 22 and 13 species were found in Lake Biwa and in the surrounding water bodies, respectively. The species found with a high frequency were Elodea nuttallii (Planch.)
Introduction
In the area surrounding Lake Biwa are many smaller water bodies including accessory ponds called `Naiko '. IKUSIMA (1978) and other investigators have pointed out that abundant aquatic plants grow in these ponds as well as in Lake Biwa itself. However, only a restricted data on the floristic composition of aquatic plants in these ponds have been available up to the present (e.g. YAMAGUTI, 1943 YAMAGUTI, , 1956 ). The authors, therefore, attempted to record the floristic composition of aquatic plants in some of these water bodies to monitor the present state of the species population. Additionally, the report also presents the results of observations of plant segments and/or drifts washed ashore in Lake Biwa.
Methods
The selected 17 ponds existing in a surrounding area of Lake Biwa (see Fig. 1 Tables 1 and 2 for each site name.
submerged plants was done from a boat using Ekman-Birge grab. In Lake Biwa, the presence/absence of plant segments and/or drifts of different species was recorded at 31 arbitrary sites (see Fig. 1 ). Emergent plants were not recorded. This observation was done both in summer from 20 to 23 August 1982 and in winter from 3 to 5 March 1983.
3. Results and discussion 3-1. Floristic composition of surrounding ponds Table 1 shows the floristic composition of each pond observed in summer 1982. The total number of species found was 13, and most of them were common to Lake Biwa. Of these, only Azolla imbricata was restricted to the surrounding water bodies and paddy fields. Elodea nuttallii, one of the alien submerged plants, was found with considerable frequency (ca. 75%), followed by Trapa spp. and Spirodela polyrhiza/ Lemna sp. Species other than mentioned were found with a frequency of not more than 25%.
The number of species found per pond was, at most, six (in Sone-numa, Matsunoki-naiko and a pearl culture pond in Shimodera-cho).
None were found in two ponds, Hira-ko and Otomega-ike. The average number of species per pond was 2.9 and that excluding Elodea nuttallii was 2.1. Most of the observed ponds were, more or less, affected by the human impact and, therefore, the floristic composition had deteriorated (cf. YAMAGUTI, 1956; IKUSIMA et al., 1970) .
3-2. Segments and/or drifts in Lake Biwa Table 2 shows the presence/absence of each aquatic plant in each site in Lake Biwa. As a total, 22 and 13 species were found in summer and in winter, respectively. According to NAGAI (1975) , who had observed 39 sites in the lake during November and December 1974, 26 species occurred at that time, including four rare species (Eichhornia crassipes Solms., Sparganium f allax Graebn., Azolla imbricata (Roxb.) Nakai and Salvinia natans (Linn.) All.), all of which usually occur not in Lake Biwa but in the paddy fields and small ditches and ponds. Apart from the quantitative consideration, the difference in species occurrence between 1974 and 1982 is unrecognizable.
The average number of species found at each site was 8.9 and 3.5 in summer and in winter, respectively. In summer, ten species were found with more than 50% frequency. In winter, only Elodea nuttallii and Egeria densa were noted with considerable frequency (>50%), and Ceratophyllum demersum, Potamogeton cris pus and_ Potamogeton maakianus were encountered with more than a 25% frequency.
Several particular species displayed a restricted distribution in Lake Biwa. For example, Na jas marina was not found in the northern part of the north basin (site nos. 14-19). In contrast, Potamogeton anguillanus was not evident in the south basin (nos. 1-7, 24-31). Potamogeton maakianus was not seen in the eastern part of the south basin (nos. 25-31). Further investigation may serve to clarify what environmental factors influence the distribution of the above plants.
Here, it is pertinent to consider whether the present method of observation makes it possible to know objectively the state of aquatic plants in Lake Biwa and surrounding water bodies. Present estimation of plant composition at each site was done not by direct methods in which plants were collected by such tools as grab or grapnel, or as observed by diving; the indirect method of observation from shore was used. This simple method has certain practical advantage but may be somewhat inaccurate with respect to submerged plants. The present method of observation should therefore he further tested.
